Damage to the cell antioxidative system in human erythrocytes incubated with idarubicin and glutaraldehyde.
Encapsulation of antineoplastic drugs within erythrocytes is one of the studied strategies to diminish the toxic side effects of anthracycline antibiotics. Glutaraldehyde is often used as crosslinking agent to link the drugs, including idarubicin (IDA) to the cells. The previous studies indicated that in glutaraldehyde-treated human erythrocytes the elevated level of drug was observed but also the various changes in the organization of the red cells were noted. In this study, we continue our investigations and now we concentrate on the effect of these compounds on antioxidative system in erythrocytes. We determined reactive oxygen species (ROS) production, glutathione content and alterations in the activity of enzymes responsible for maintaining glutathione in reduced form in human erythrocytes. Measurements of both reduced and total glutathione levels and the activity of glutathione reductase and glucose-6-phosphate dehydrogenase were performed spectrophotometrically. The results show that ROS were produced in erythrocytes treated with IDA and with IDA and glutaraldehyde. IDA at a concentration of 10 microg/ml did not cause any changes in total or reduced glutathione levels. When IDA-preincubated erythrocytes were treated with glutaraldehyde, significant changes in the determined parameters were observed in a glutaraldehyde concentration dependent manner. It was correlated with decreased activity of glutathione reductase (GR) and glucose-6-phosphate dehydrogenase (G6PD). Together with the significant changes in reduced form of glutathione (GSH)/total glutathione ratio, the exposure of phosphatidylserine at the cell surface was also observed.